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Interdepertmmtalletterhead

MailStat&nL- _ HEALTX & ECOLOGICAL ASSESS=lT DIVISION

Ext: 2-6806

March 2, 1994

To: Bill Robison

From: Joe Shinn

Subject: Status of 1993 Palomares Study

The Palomares part of our Plutonium Pathway Anal sis program remains
inactive because of limitations in funding this fiscal year, J or your consideration
in finding a means to continue the Palomares pro’ect, I am providing the

2following report of progress and needs for that ef ort.

The purpose of the Palomares study is to assess the Pu source term of
exposure to residents of Spain in the vianity of the 1966 non-nuclear explosion
of two nuclear weapons dro

k?
d during a mid-air collision. The stud intends to

zsupplement and assist the e orts of the Spanish national laborato , entro de
%%Investi aaones Ener eticas Medioambientales y Tecnologicas (CIE

A k
T), and is

especi y important view of recent actions by the EPA to set standards for
transuranic contaminants in soil. In 1993, we exhanged visits of anaI tical

7facilities with CIRMAT, exchanged Quali Assurance Standard Sam es, and
cdaborated in as 2 F

.-
‘al resus ension stu y near the ground zero o one device

r Kto evaluate the in alation pat way.

We successfully conducted a field reinvesti ation (site 2-0 in Palomares)
?that was designed to collect the plutonium aeroso and meteorological data

necessary for assessment of potential inhalation exposures and the pIutonium
aerosol emission rate, The site has been continuously monitored by CIEMAT.

To date, micrometeorolo cal data have been amdyzed to determine the
$diffusion coefficient so that the u-aerosol emission rate from the soil b

+ &A) haveresuspension could be determined, but the vertical-profile air sam les
not beenanaly~ for Pu. There are 16 ni httime and 16 daytime A samples

#waiting radiochemical anal sis. Aerosol- u size distributions were sampled
usin cas-de im~actors.

%E?e
A e Pu-activity on each impactor separation sta~ have

not n determqted. There are 20 impactor samples awaitin radiochemtcal
Fanalysis. High volume air samplers were operated to determ ne the total

suspended articulates (mass Ioadin
% ?

, of the relatively dusty air. We found an
average of ~g/m3 mass loading o totaI sus ended p~cula~s, which is a high
value and indmtes that the air is ve

7’ ‘Usty” “span’ achvl’y ‘f ‘h-esampIes (Bq/@, however, has not ye been deternuned. There are 8 high volume
samples avvaitmg radiochemical analysis.

-Ofcdkxrda

wLawrence Livennore

National bbORitO1’y
69 d,
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Some air sample anal ses have been com leted, however. Ultra high . I~‘L E rvolume samples (6), and iso inetic air samples 2) have $one through
radiochemistry. We found that during the sam lin per~od, the median Pu

Hconcentration in air determined from our ultra ig volume air samplers was
,’.\,

averagin about 50 yBq/ma, or about 100 to 300 times world-wide back
L T

un~ ~
Judging m these results, the enhancement factor at tie site ~ much ifferent ~~‘;,,’
from expected, and this could. have considerable effect on the dose per unit of soil ,-’”-
Pu, a factor needed in risk assessments and of importance to EPA in setting -~
standards for I% in soil. That is, the spec~~c Pu activity @#g) in the aerosols is . “’
two orders of magnitude lower than the Pu activity in the soil beIow. More ,,
information about this will be available when all sample results are known.

).
,..,...- ,,r.,,’. ,

fiere area total of 60 samples not et mdy=d radi=hemically. In ~ ~~;’.;
7addition, we are recommending some fol ow-on work based on our experience ~~,’

1!there. Subsequent field tripss ould do further air sam ling with high volume . .:,.
rair samplers to determine the down-gradient values of he enhancement factor.

The question to be answered is whether the value at site 2-O is representative. If ‘“
the enhancement factor increases with distance from the ground zero, it could be
that e

T
sures are greater per unit of soil activity as one approaches the heavily-

farme area. One would expect this if the Pu particle size m the soil decreases
further out. In Nevada, explosive Pu releases had much higher enhancement
factors.

We were generally pleased to find that C~MAT do= high- uality WOrk- It ,..,;
1would hel them, however, if their I%-exposure modelling capab ity was more ‘, .

\ &practical,, at is, converted from an academic, research orientation into an ..,,.- .,,.,,
operational capabili that could be used to estimat@ exposures for a set of real ‘f{’
cases at Palornares. % e propose to advise and assist them to do that. ,.. ,,.

,..
,,. .

, .,4= . ..., . “. ,4s..-= . .

Please advise me about our o tions with the Palomares project. We ~ ,, ~
Fwould like to complete this phase o the Pu Pathway AnaIysis program in a

timely way.
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FOREIGNmlp REPORT
.. —

JOSEPH H. SHINN, CLEO 0. FRY, JAMES STEPHEN JOHNSON .

HEALTH AND ECOLOGICALASSESSMENT DIVISION

LAWRENCE UVERNIORE NATIONAL LABORATORY
UNIVERSI’W OF CAUFORNIA

UVERMORE, CA 94550

CONTRACT NO. W-7405-ENG-48 ,-

JULY19,1993

SECTION A. SUMMARY

a. Travelers: loseuh H. Shinm C1eo O, Frv, and lamps Ste~
Trip leade~ Joseph Shinn, PhD Telephone 510/422-6806
Health and Ecological Assessment Division, LLNL

b. Dates an$ Destmat ow
,, .

June 12,1993 -~uIy 4,1993. Madrid and Palomares, Spain
,_.. .

c pup-of_
.

The purpose of the trip was to carry out a field research campaign, or
ResuspensionStudy, sponsored by DOE-H-I, involving investigators km a
Spanish national laboratory, and under a plan previously worked out and
approved. The trip involved the installation and operation of specialized air
monitoring equipment belonging to DOE, and shipped from LLNL.

d. summary .of the T~
The travelers, Joseph Shinn, Cleo Fry, and J. Stephen Johnson, area team

of environmental scientists who conducted an investigation in Palomares, Spain,
of the potential inhalation exposure to plutonium 0%) aerosols. The Pu
particles in the soil origimted from a B-52aircraft accident in 1966, when two
nucIear weapons exploded and burned in the farm cornmuNt y ofPalomares.
This study was a cooperative effort with the Centro De Investigacbzes Energetkas,
MediamnbicntaftsY 7’ecm&cas (CIEMAT) of Madrid. AS defined in the joint
ResuspensionStudy Plan, the technical purpose was to verify the resuspension
factor and determine the resuspension rate during a two-week period in June.
The travelers installed and operated the equipment, and decontaminated and
packed the equipment for return to LLNL, during the period 12 June to 4 Jdy, I
1993.

,., ,%:.
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SECTION 6: TRIP REPORT
a. uruose of the Triu;

The purpose of the trip was to carry out research with CIEMAT, as
previously agreed in April, I=, (See attached copy of Vkit Report@r C. E.
hanzo, and A. Espinosu,UEMAT, April 26-3(I, 1993, HEA Division, LLNL.)
Two parts of the Cooperative Program for CIEMAT and LLNL, (memo of Bill
Robison included in the above visit report) were carried out First, the initial
part of the Quality Control Procedures, involved a visit to CIEMAT, Madrid,
and inspection of ‘tieir gamma- and alpha-analysis equipment and procedures.
This visit was also reported in the Foreign Trip Report of William L. Robison,
July 1,1993, Second, Part C of the Cooperative Program, R-uspension Studies,
was carried out in Palomares, Spain, as specified in the Resuspension Study
Plan (mpy included in the above visit report attached).

b. Sgarv of Activities;
The travelers arrived in Madrid on 13 June, 1993, Messrs. Johnson and

Fry traveled overland to Palomares, Spain, on 14 June, 1993, in a vehicle
provided by CIEMAT. Dr. Shinn visited CIEMAT 14 and 15 June, 1993, with
Dr. William Robison, and went through the laboratories to see their analyical
capabilities, evaIuate their sample processing procedures, and to arrange for the

\ exchange of soil and vegetation samples for quality control purposes. In
addition, Dr. Shinn was briefed on the meteorological modelling and monitoring
data processing which was part of the Palomares project. On 15 June, 1993, Drs,
Shinn and Robison Raveled by air to Palomares in the southeastern comer of
Spain. Beginning 16 June 1993, the resuspension study equipment was installed,
until 18 June 1993, when Mr, Johnson and Dr. Robison departed as planned to
return to USA. Dr. Shinn and Mr. Fry continued to operate the equipment as
planned until 1 July 1993, when the equipment was decontaminated, packaged,
and placed on a CIEMAT truck for return to Madrid, on 2 July, 1993. Dr. Shinn
and Mr. Fry traveled to Madrid, where they departed for USA on 4 July, 1993.
The Resuspension Study Plan was followed exactly. The only significant
change in operation was the necessity of renting a 50 KVA generator by
CIEMAT, because the power line into the field site proved inadequate to carry
the electrical load, even though LLNL advised CIEMAT of its electrical
requirements prior to travel,

c. Travelers’ Role~
Dr. Shinnwas the trip leader with responsibilities to carry out the

Resuspension Study, and to prepare for Quality Control Procedures that are
relevant to the potential inhalation exposure in the human health assessment-
Cleo Fry was the coordinator for all instrumentation, including calibration and
preparation, packing, arranging transportation, installation, electrical power,
and operation. He installed and operated an automatic micrometeorological
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station? a boundary iayer parameter station, 4 cascade impactor units, 4 high-
volume air samplers, 2 vertical array air sampler units, 1 ultra hig!i-volume air –
sampler, 1 AQ-10 air mass-loading monitor, and 1 isokinetic particle counter
uniL James Stephen Johnson was a specialist in setup and operation of cascade -
impactor and high-volume air sampling units, who assisted in the installation of
equipment and then returned to LLNL. Dr. Shinn and Cleo Fry carried out the ,
experimental phiawof the Resuspension Study, beginning 19 June and
continuing to 30 June.

,.

CIEMAT provided drivers and assistance, and an interpreter, so that we .. . .
were accompanied at all times by CIEMAT personnel. . . .

,.. .

Our relationship with the Spanish national laboratory, ClEMAT, has
developed into a professional colleagiality, We have assisted and advised their .
personnel with regard to long-term monitoring of the Pu contamination, and the
assodated human health assessments. Their personnel have done excellant work
in characterizing the extent of contamination, characterizing the ingestion
pathway, monitoring suspended Pu, and monitoring the local population. Their
analytical capabilities in Madrid appear to be excellan~ Our pint study of the .
inhalation exposure pathway and joint quality assurance will lead to
collaborative publica~ons and pqasibly a long-term committrnent of effbrt. W ,
recommend that further collaborative efforts be continued,for both professional “’ —
reasonsand because of the scientific importance of the Palomares data. There iS
no better opportunity anywhere in the world, to study a population where a
highly complex soaety with intensive agricultural operadons, exists in
proximity to I% contamination without governmental control.

on P- “ ent to US _ P~
There is o’%yindirect relationship of th&e environmental studies to the

energy development in the US, in its tangential relation to nuclear power pIant
safety.

.
lW-Related Concerns.

None. We had no need to discuss classified information and there was
apparently no interest shown by Spanish nationals is any part of our work
except the environmental studies in our collaborative effor~

SECTION C: APPENDIX

Travelers Leave San Francism 082S 6/12/93
Travelers Arrive Madrid 0730 6/13/93
Johnson and Fry depart Madrid 1000 6/14/93
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Johnson and Fry arrive Palomares area, 1900 6/14/93
Shinn, business in Madrid 6/14-15/93
Shinn, depart Madrid 1950 6/15/93
Shinn, arrive Palomares area, 2230 6/15/93
Johnson, business in Palomares area 6/1!5-18/93
Shinn and Fry, business in Palomares area 6/15-7/2/93
Johnson depart Palomares area 2130 6/18/93
Johnson arrive Madrid 2230 6/18/93
Johnson depart Madrid 1235 6/19/93
Johnson arrive San Francisco 2130 6/19/93
Shinn and Fry depart Palomares area 2130 7/2/93
Shinn and Fry arrive Madrid 22307/2/93
Shinn and Fry depart Madrid 1235 7/4/93
Shinn and Fry arrive San Francisco 2130 7/4/93

.b List of Persons Contacte~
Dr. Emma Iranzo, CIEMAT’ Institute of Radiation Protection and Environment
Dr. Acuncion Espinoza, CIEMAT Institute of RPE
Dr. Jose Gutierrrez, Director, CIEMAT Institute of RPE
Dr, Francisco Mingot, Director, CIEMAT Environmental
Dr. Emilio Iranzo, Former Director, CIEMAT Institute of RPE
Dr. Javier Martinez, CIEMAT Institute of RPE

-
.

c~ iteratu . ..
None

. Attachments
LLNL Visit Report for C, E, Iranzo and A. Espinosa, CXEMAT, April 26-30,1993.
Memo, Cooperative Program for CIEMAT and LLNL, April 7,1993.
Resuspension Stud y Plan

.-, .
,.

.“. ,. ,- \“’. -+,’i+.@&.&-.
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YISIT REPORT FOR c. f= lR4f!lZ0 AND A. ESPINOS&
MATtSPA~ APRIL 26 ~ DD/lSl~. —

,

The visitors were Conception-Emma Iranzo, and &uncion Espinosa of ~
the Centro De Iwstigaciones Etiergetiam Mediombientakr Y Tecmlogicas
(CIEMAT), Madrid, Spain, These scientists are hezdth physicis~ who

,’
,-

have been responsible for investigations (Project-!ndalo) of the results of a “
nuclear accident in 1966, when a U.S. B-52 aircraft exploded in mid-air ~
and radioactive plutonium contaminated approximate y one square mile
near Palomares, Spain. The purpose of the visit was to pIan a joint ffeld ,‘
investigation of plutonium aerosol resuspension at the site in June,1993,
funded by DOE-EH. In addition, analytic methodologies, experimental
protocols, and exchanges of standard samples for quality control were
agreed upon. The visit to LLNL tookplace April 26-30,1992

The host of the visit wasDr. Joseph H. Shinn. Members, of the LLNL staff
who participated in discussions were Dr. Victor Noshin, Kai WOn~ Jim
Brunk, Cleo Fry, Jim Stephens Johnson, Frank Gouveia, Carol Stoker,
Cynthia Conrado, and Dr. Lynn Anspaugh.

Discussions were held on the explanation of organizations and programs :;’
of CIEMAT and LLNL, analytic methods and protocols of gamma and
alpha spectroscopy of environmental samples, review of da ta base
management, sample chain-of-custody, and quality control procedures. ,,

Plans were made and a Resuspension Study Plan for the next field
campaign in Palomares, Spain, 14 June to 3 July 1993. A budget for both
CIEMAT and LLNL participation in the field campaign was dram up.
Future collaborative work was outlined and discussed without definite
commi ttmen ts.

Tours were provided to the Spanish visitors of the environmental gamma
spectroscopy facility (B-379), alpha spectroscopy laboratory (B-378), air
sampling and meteorology laboratory (B-412), soil processing laboratory
(B-591), and sample freeze-drying laboratory (B-412). Discussions and
meetings were held in the conference room of Health and Ecological
Assessment Division (B-3703),

Agreements were made to carry out the quality control procedures and
resuspension studies recorded in a memorandum of April 7, 1993,from
Bill Robison, HEA Division Leader, to C. E. Iranzo, CIEMAT visitor, see
copy attached, We agreed ako to pursue future collaborative studies
outIimed in the above-mentioned memorandum. We jointly prepared a

..

......
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draft Resuspension Study Plan as a basis for our next field campaign, see
copy attached. We have a few questions to be answered regardingL
available electrical power and travel arrangements, which will be
satisfactorily completed by exchange of FAXes. We agreed on a budget
total of $74K for CIEMAT and $120K for LLNL to be requested of DOE for
the joint field campaign.

Written material provided to the visitors were, (1) copies of the
referenced (attached) memorandum of April 7,1993,(2) copies of the
Resuspension Study Plan (attached) and a written summary of the
meetings, (3) a copy of a technical (unclassified) report by Joseph Shinn
and Frank Couveia, The “Footprint”Area hlfkncing a High-Volume Air
Sampler” UCRL-ID-1 12181, October 1992, and (4) two graphs analyzing
the cumulative frequency distribution of CIEMAT air monitoring data of
plutonium aerosols from the Palomares 2-1 and P sites for the purpose of
planning the field campaign.

The benefits to LLNL and DOE of this visit wilI be realized in a well-
prepared and successful field campaign to be accomplished in June, 1993,
with DOE sponsorship. Results of the visit will be briefed to DOBEH by
Dr. Bill Robison,

To the best of my knowledge,no classified or unauthorized sensitive
subject has been disclosed to the foreign national visitors.

---

( May 7,1993.

.

‘ .._
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lanfrence Liven’noreNationallaboratory
ENVIRONMENTAL SCIENCES DIWSION
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April 07, 1993

To: Emma Iranzo

From: BilI Robison

Subject: Ccmperative Program for CIEMAT and LLNL

Draft Protocols for Joint Work between CIEMAT and LINL

Each agency will provide split samples to be exchanged by October 15,1993.
Analysis will be completed by February 15,1994. Final reports will be completed
by April 20,1994 .

A. ual~ itv Controi procedures: *charwe of Soil Samwles for Pu and An
Analvsis.

Ten (10) soil samples will initially be exchanged between CEMAT and LINL=
CIEMAT will supply 10 soil samples of their choosing from Palomares; LINI-
will supply 10 coral soil samples of their choosing from the Marshall Island%

The coral soil samples from LINL will be dried at IOO”C to constant weif@t,
bailrnilled to a fine-powder consistency, ashed at 450°C, and a 100g aliquant -t
to CIEMAT. An estimate of the range of the Pu and cs concentration W k
provided for each sample to help separate hi-concentration samples from kw-
concentrationsamples and to help the analysts select an appropriate sample -
for anaIysis.

The Palomares soil sa’mples from CIEMAT will be dried to constant w@lL
ground in a mortar and pestle, and a 100 g aliquant sent to LLNL along with m
estimate of Pu concentration.

We have our current soil permits changed to cover samples from Spain ss weli
as the Marshall Islands, We will forward these permits to you; they are to &

placed on the shipping container you will send us and the samples will th= k
allowed through the U.S. Department of Agriculture (USDA) Inspection d
Customs.



JAN-13-95 FRI 12:24 F(+XNO. 00 -P*11
,.

braft Pro fotoLsfor CIEMAT and L~ ~; ‘.,

B. Oua.1” o~. of Vg@atio-leS for Pu and ~
L ~

Ten (10) homogenized vegetation samples will initially be exchanged between
CIEMAT and LLNL. CmMAT wilI supply 10 vegetation samples of their
choosing as will LLNL Each vegetation sample should be between 1 and 2 kg dry
weight. We will exchange at least three replicate vegetation samples with
associated SOi,lprofile in the root zone so that we c= evaluate the COxuen@adon
ratios (CR’s) for food crops (tiese SOilsamples are part of the 10 soil samples

mentioned in Part A). Fresh dry and ash weight ratios will be provided. The
vegetation ~ples will be supplied in tie form of ashed samples,

We have our vegetation pe~its changed to include samples from Spain. AS
with the soils, this will allow passage through the USDA and Customs
inspections. We will forward the permits to you.

C Resuspension Studies

LLNL is planning to support CIEMAT in additional resuspension work at
Palomares. We will supply additional equipment—hi-volume air sampler%
cascade impactors, ultra-hi volume air samplers, meteorological towers, etc., d
personnel. We will plan with UEMAT during your visit to LLNL in April the

L details of what equipment and how many pple from LLNL will pardcipate ixL
the Palomares study. Air filters from this research effort will be split for analysis
by both CIEMAT and LINL. A minimum of twenty-five percent of the falters
will be divided with one half going to each group.

D. J%ture Conta@

CIEMAT persomel will visit LLNL in iate April 1993. At that time there ti~ be
detailed planning of the resuspension work to be done at Palomares in the
summer of 1993. LLNL personnel will then visit the CIEMAT laboratory in
Madrid and travel to Palomares with CXEMAT staff in June 1993.

Additional soii and vegetation samples for intercomparison will be exchmgd
between CIEMAT and LLNL in 1994. LLNL will also send a bulk cord soil
sample to CIEMAT in 1994 for particle size analysis.

Future field work at Palomares and possible joint field trip to the M~sh~~
Islands will be discussed in our meeting in Madrid in June 1993. These Co-
operative projects will be conducted over the next few years at a pace that is
consistent with the on-going commitments of both CXEMAT and LLNL .

‘...
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Draft Profotols for UEMAT and LINL ~.

E. Budggt R_e~en@.

CWAT should forward any budget requests for this cooperative effort directly
to Dr. Harry pettengill in Environment, Safety and Health (ES&H) in the
Department of Energy (DOE).

,.

.,-

.,

.- ,.
?, -.,.
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Resuspension Study PlarI

LINL and C~MAT will carry out a special resuspension study at Palomares,
Zone 2+, norti of hpact point z The purpose of this study till be tO verify the
resuspension factor and det~ine the resuspension rate thrOu@ joint efforts
during a two-week period in June 1993. We will determine the
representativeness of this time period by comparison to existing, iocal
meteorological and air monitoring datz

CIEMAT will provide:
.

(1)

(2)

(3)

(4)
(5)
(6)

Meteorological data from a nearby tower (wind speed and direction), and air
monitoring data (239+WPU, and 24UlIn) from Station 2-1;
necessary soils data from historical sampiing and FIDLER surveys of the
resuspension study plot;
air samplbg data from high-volume cascade-impactor air samplers at WO
heights (1.8 m and 3,o m) in the plot during this study period;
electrical power suffiaent for operation of all air samplers;
transportadon and installationassistance to the LINL team;
anticontamination SUppOrt and decontamination services as needed.

‘LLNL will provide

(1) Microrneteorological data from a portable, solar-powered automatic weather
station measur~ng wind speed /~emperature p~ofiles, and energy budget

(2)

(3)

(4)

(5)

(6)

components (sen~ibIe hea~ flux, gro-md heat ‘flux, and net thermai/solar
radiant energy flux) up to a height of 2 nv
air sampling vertical profiIes at four heights up to 2 m with 8 units sampmg
at about 20 rns/h.;
air sampling vertical profiles at two heights (0,9 m and 1.8 m) with 4 hi@-
volume units sampling at about 67 m3/h.;
particle-size air sampling with AIhigh-volume cascade impactors (Anderson,
jet-type) at 1 m height operating at 33 ins/h.;
particle-size analysis of mass-distribution in air with an optical patide
counter utilizing an isokinetic wind-vane inlet;
air sampling for 24 h (or shorter) intervals using an ultra high-voIume unit
samplir-g at-600 m3/h.

A minimum number of 12 air samples from LLNL units will be provided to
CIEMAT (2 high-volume, 4 vertical array, 5 cascade impactors, 1 ultra high-
volurne)o A minimum number of 12 air samples and maximum of 36 air
samples will be analyzed by LLNL. The micro-meteorological results Of
estimation of particIe diffusion coefficients corrected for atmospheric stability
wiIl be provided by LLNL using hourly-averaged data,

‘=-
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Resuspension Study Han

—

LLNL and cI~T till each analyze their (partitioned) air samples, and
exchange results of analyses(ZS9+Z40PUand zqlAm) according to their established
protocols. A joint publication wiU be prepared of estimates of resusp~si~ .
factors, resuspensionrates and particl~ize analysis. Reliminary =dysis =tdts
will be exchangd by october IS, 1993, and a preliminary draft report will b
compIeted by Jmy 30,1994, Hnal reports will be completed by March 30, 19%

I


